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(54) Method and apparatus for seaming edges of knitted articles 



(57) Operational method for seaming the edges of 
a tubular knitted article (C) comprising the preliminary 
steps of knitting the article in a knitting station (T), re- 
moving the stitches of the last knitted rank with stitches- 
removing means mounted on a first unit movable be- 
tween said station (T) and a hook-up station (R), over- 
turning through 180° the first semirank of stitches about 
an axis which virtually subdivides the last knitted rank 
into said first and second semiranks so as to dispose 



the thus overturned stitches in correspondence of the 
stitches of the other semirank, hooking-up the thus dis- 
posed stitches of the first and second semiranks, char- 
acterized in that it comprises, following the step for the 
removal of the stitches of the last knitted rank, the trans- 
fer of the stitches of at least one semirank onto means 
other than those which operate the above said removal, 
said transfer means supporting the stitches of said at 
least one semirank during said overturning step. 
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Method and apparatus for seaming edges of knitted articles 



(54) 

(57) Operational method for seaming the edges of 
a tubular knitted article (C) comprising the preliminary 
steps of knitting the article in a knitting station (T), re- 
moving the stitches of the last knitted rank with stitches- 
removing means mounted on a first unit movable be- 
tween said station (T) and a hook-up station (R), over- 
turning through 180° the first semirank of stitches about 
an axis which virtually subdivides the last knitted rank 
into said first and second semiranks so as to dispose 



the thus overturned stitches in correspondence of the 
stitches of the other semirank, hooking-up the thus dis- 
posed stitches of the first and second semiranks, char- 
acterized in that it comprises, following the step for the 
removal of the stitches of the last knitted rank, the trans- 
fer of the stitches of at least one semirank onto means 
other than those which operate the above said removal, 
said transfer means supporting the stitches of said at 
least one semirank during said overturning step. 
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[0001] The present invention refers to a method and 
an apparatuslor seaming edges of knitted articles es- 
pecially tubular articles such as stockings 
[0002] It is known to produce stockings by means of 
one-cylinder or two-cylinder circular machines which 
may use a single or a double front of knitting or stitch- 
forming needles, the knitting on : said machines starting 
conventionally from the side ofthe edge or hem, to end 
up on the s,de of the toe which remains open, and with 
he stitches of the test rank fitted over the respecHve 
forming needles. H«wive 

In order to close the toe of the thus produced tubular 
operational methods are known, disclosed in the docu- 
ments EP 635593, EP 592376 and WO 97/20089 ac 
cording to which each article is driven in such a way as 
to dispose, the homologous stitches of the two sernir- 
anks, into which the last knitted rank can be virtually sub- 
divided, ,n a corresponding relationship allowing the 
' sewing or hooking-up thereof afterwards by means of 
' the de Vlces provided;either:in the knitting station, that 
= is in correspondence of the textile machine of the ma- 
■ chine, or in a separate knitting Or hooking-up station 

However, the machines operating according to the op- 
* ^ a "onal techniques kndwri at present may exhibit such 
drawbacks consisting mainly in their mechanical and 
f^ c ^a complexity and in the impossibility of practi- 
; cally treating articles characterized by a very high fine- 

[0003] Also known are manual; processes for closing 
he toe of tubular artlcle S „suoh as stockings, according 
to wh.ch each stocking is manually fed to a seaming or 
hooking-up machine which provides for .joining theiwo 
facng edges of the toe portion of the articles, ft is to be 

■ pointed out on this regard that.the manual seaming and 
222? ' mP,y eXCeS ^ ^ and costs with re- 
SSi 5? CUrren ' manufactu ™9 requirements. 

- The main pbjeoMf:^ pr.esant invention is to 

overcome the.said drawbacksi 

S This :^i^^^® :achieved, according to 

having the features indicated in thexharacterizinglrt 
of claims .1 and 9,Further characteristics being se?££ 
m the dependent claims. , . ......... 

The advantages deriving from the present invention lie 

theTn?'^ " ^ ! " P ° SSib!e ,0 seSng 
heendedgesofthearticle, for example, the closing of 

nderrnach.nee, by/e^^em ;{f om : need.es ofX 
type and shape, both on the inner side and external side 

* 5S^H& - ^^in9.toa.minimumthed«, ls 
of the members provided for the knitting of articles ^ 

V S i° ,ni - 9 ^^ r m^99SM increa^g 

ijibetw^fthe ^MBMiirr 1 

^^^y^cc^ u , ,, na naiiog the stich- 



10 



15 



20 



25 



40 



50 



55 



es, with respect to the machines known at present 
These and.other advantages and characters of the 

SHSSS' be H best r erstood by 2'°^ 

the art from a reading of the following description in con 
junction with the attached drawings given 

■HTmS 0n0,,heinVenti0n ' bU,not tobeconsideS 
<n a lim tative sense, wherein: - Fi gs . 1- 15 t0 be de 

scribed ,n greater detail later on, relale to a fL exarnnfe 

of implementation of the operational method aS3£ 

to the invention; - Figs. 1 6 -29 relate to a further examote 

of implementation of the operational method accoZo 

to the invention; - Figs. 30-45, also to be described^ 

the operationa. method according to 2 
unit 9 ' ' S 3 P ' an View of the firs( movable 

means Fio^r m ° Mon ° f ' hS ^ches-removing 
Ze h H of lie J a 2 enlarged actional view taken on 
lnv=M 9 46; " F ' 9 ' 48 is a plan viewof 'he second 
movable un,t for the support of means for overturning 
ft. -stitches of the first semirank, and the hook-up sup 
befnoTn aCC ° rdin9 l ° 3 ,eaSib ' e e -bodimen° sa* 

49 1 X, " e h6ad °' ,he mac hine; - Fig 

Ton ^ so- m ° Vab,e ™* ° f 48 C,OS -9 
?K 'd ? A a T Bfged SeC,ional vie w taken on line 

49 w °h th 9 e T 9 - 51 Sh ° WS ,hS m ° Vab,e unit °< *9- 
49 with the sem, crown - relevant to the the means for 

overturns the stitches of the firs, semiranT beino 

overturned through 180" about the axis rn-m - Fig 52 

-s an enlarged sectional view taken on line L-L of Fig 

Fios 4? a ndr Q a h P ' an Vi6W ° f the ,W ° movable unit e of 
Figs. 46 and 49 being positioned in coaxial relationship- 

tbnpH ,S 3 3 6 Vi8W °' the m0Vab,e units b eing post 

said wo movable units, with the first unit in operative 
position on the machine's textile head and with the sec 

whfch'LT* 6 ,eX,i,e maCh ^' in a con ^Tn 
which the respective semicrowns, being mounted like 

are ° Pen rSady ,0 be P ,aced in correspond 
S he hea ^ Without interfering with the ar- 

icle and suction tube present therein; - Fig 56 is a view 

movlb 3 F 9 55 - With semicrowns of the second 

"own F^ ,7 f 36 ' COndm ° n *° f ° rm 3 ,U " circular 
crown, - Fig. 57 shows the first movable unit that is the 

! emb ° d,mem ' Wi,h 'wo complementary semf- 

in 6 IO tranSlate Venfca "y re,ative «o «2 other 

>n engagement condition; - Fig. 58 Fig. 58 shows the 
means of F,g. 57, with the two semicrowns in spaced 

rel^e^oF ' ; ;/ i9 - ™ " 3 P ' an ViSW ° f the ^ails 

ITT , 9 f' 57 3nd 58; ' Fi 9- 60 is a ^ew in section 
taken on me W-W of Fin io ik- _, 
in K7 c'- „ 9 ' the condl "on illustrated 

W ? P « a 61 iS 3 Vi6W in Sec,ion tak en on line W- 
W of F.g. 59 ,n the condition illustrated in Fig. 58" - Fiq 

HZ WS S6COnd m ° Vable unit accordingtoa ^rther 
embod,ment ; - Fig. 63 shows the means of Fig. 62. wlh . 

5 64 S is e ?^n Semi Cr ° WS " SP3Ced a P art - 
^9. 54 ,s a bottom v,ew of the details relative to Figs. 
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62 and 63; - Fig. 65 shows a view in section taken on 
line U-U of Fig. 64, with the semicrowns coupled as 
shown in Fig. 62; - Fig. 66 is a section view taken on line 
U-U of Fig. 64, with the semicrowns spaced apart as in 
Fig. 63; - Fig. 67 is a plan view of a third movable unit s 
able to be associated to the units of Figs. 59 and 64; - 
Fig. 68 is a view in section taken on line D-D of Fig. 67; 

- Fig. 69 shows the movable unit, with the respective 
semicrown overturned through 180° about the axis n-n; 

- Fig. 70 is a view in section taken on line E-E of Fig. 69; to 

- Fig. 71 is a view from "X" of the movable unit of Fig. 
69, which shows the relevant rotary actuator and a par- 
tial section of the pivot of the relevant semicrown and 
corresponding support block; - Fig. 72 is a plan view of 
said three movable units on the common support col- 
umn; - Fig. 73 is a side view of the units of Fig. 72, with 
the semicrowns of each unit in spaced apart condition; 

- Figs, 74A and 74B show a removal member (70) and 
a transfer member (84) in spaced apart condition, re- 
spectively in side view and front view; - Figs. 75A and 
75B show the members of Figs. 74A and respectively 
74B, in engagement to each other, that is, in a stitch- 
changeover condition; Figs. 76A and 76B show a trans- 
fer member (84) and a spike (80) in spaced apart con- 
dition, respectively in side view and in front view; - Figs. 
77 A and 77B show the members of Fig. 76 A and 76B in 
engagement to each other, that is, in a stitch -changeo- 
ver condition; Figs. 78A and 78B show schematically in 
front view and respectively in side view, the engagement 
between a removal member (70) acting as a transfer 
member, and a hooking-up spike (80). 
[0007] Reduced to its basic structure, a method ac- 
cording to the invention, applied to the manufacturing of 
tubular articles such as stockings, comprises the pre- 
liminary knitting of the article on a one-cyiinder or two- 
cylinder knit circular machine, starting from the side of 
the edge or hem and finishing with the formation of the 
portion corresponding to the toe in open condition, that 
is, with the stitches of the last rank fitted on the respec- 
tive knitting or forming needles at the end of said pre- 
liminary step. Subsequently to the knitting of the article, 
provision is made for the following steps: 

a) positioning, in correspondence of the machine's 
textile head, first means able to remove and hold 
the stitches of the last knitted rank; 

b) transferring the article, with the stitches of the last 
rank removed and held from said first means, out- 
side the machine's textile head used for knitting the 
article; 

c) transferring the stitches of the first semiramnk on- 
to second means intended to overturn said stitches 
of the first semirank about an axis (m-m) with re- 
spect to which the first rank of stitches is subdivied 
into a first and second semi ranks; 

d) transferring the stitches of the second semirank 
onto third means intended to support the stitches of 
both first and second semirank in a subsequent step 



for the hooking-up thereof; 

e) overturning through 180° the stitches of the first 
semirank about the said axis (m-m) so that, at the 
end of this step, each stitch of the first semirank will 
result coaxially positioned with respect to a corre- 
sponding stitch of the second semirank; 

f) transferring the thus overturned stitches of the 
first semirank onto said third means supporting the 
stitches of the second semirank, so that the stitches 
of the first semirank will result properly juxtaposed 
to the corresponding or homologous ones of the 
second rank; 

g) operating the hooking-up of the stitches fitted on- 
to said support means to carry out the union of the 
article egdes corresponding to said first and second 
semiranks of stitches of the last knitted rank; 

h) releasing the article, with the thus joined stitches 
of the last rank, form said third means; 

i) turning the article inside out and moving it away 
from the hooking-up station. 

It is understood that the said article-eversion step i) may 
be omitted, so that the article will result with the hooked- 
up part oriented toward its outer side, in a condition, 
whether of right-side out or inside out character, taken 
up the moment the same article is,, rejected from the 
hooking-up station. 

It is deemed useful to pint out that for machine's textile 
head it is meant the assembly of members, known to 
those skilled in the art, provided for the formation of the 
stitches in cooperation with the needles of the cylinder 
(s) of a one-cylinder or two-cylinder machine. Moreover, 
it is stressed that the stitches of said first and second 
semirank of the last knitted rank correspond, respective- 
ly, to a first and a second series of contiguous needles, 
each series comprising a preset number of stitch-form- 
ing needles. 

[0008] According to an alternative embodiment, an 
operational method according to the invention compris- 
es - after the formation of the tubular article with open 
toe and stitches of the last knitted rank subdivided into 
a first and second semiranks - the following steps: 

aa) positioning, in correspondence of the machine's 
textile head, first means able to remove and hold 
the stitches of the last rank; 

bb) transferring the article, with the thus removed 
and held stitches outside the textile head of the cir- 
cular machine; 

cc) transferring the stitches of the first semirank on- 
to second means intended to temporary holding 
them; 

dd) transferring the stitches of the first semirank on- 
to third means able to operate the overturning there- 
of, that is, the rotation through 180° about an axis 
(m-m) with respect to which the last rank of stitches 
is subdivided into said first and second semiranks, 
and also able to support the stitches in a successive 
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hooking-up step; 

ee) turning the article inside out; 

ff) overturning through 180° the stitches of the first 

semirank about said axis (m-m); 

gg) transferring the stitches of the second semirank $ 
onto said means provided for overturning the stitch- 
es of the first semirank, so that the corresponding 
or homologous stitches of the first and second sem- 
iranks will result coaxially-juxtaposed; 
hh) operating the hooking-up of the thus disposed io 
stitches of the first and second semiranks; 
ii) releasing the article from the means supporting 
the stitches being hooked-up; 
11) everting again the article and moving it away from 
the hooking-up station. 15 

The said step II) may be omitted as in the preceding 
case. 

Moreover, step ee) may be carried out at any moment, 
also prior to step aa) but, however, before overturning 20 
the stitches of the first semirank. 

It is understood that, after moving the article out of the 
machine's textile head, it is possible to start the knitting 
of the next article. 

[0009] By taking into account the fact that the knitting 2s 
of the tubular article may be performed both on one-cyl- 
inder and two-cylinder circular machines, the fact that 
the final hooking-up may be performed both on the outer 
and inner side of the article, the fact that; usually, in two- 
cylinder machines, the lower cylinder producesthe plain 30 
stitch and the upper cylinder produces- the inverted 
stitch, the fact that, in two-cylinder machines, the knit- 
ting of the article may require housing the latter into the 
cavity of both the lower and upper cylinders, so that the 
article may be removed from the knitting station in a 
right-side out or rispectively inside out condition, and the 
fact that, in the one-cylinder machines, the article is usu- 
ally removed in right-side condition, the operating meth- 
od according to the invention is able to be implemented 
in more different ways. The attached drawings are a 
synthetic representation of the cases corresponding to 
various modes of implementation of the method accord- 
ing to the invention. 

CASE A 

[0010] 

Machine: two-cylinder type. 
Carried out steps:, a) to i). 
Stitches removal: from the lower cylinder. 
Hooking-up side: external. 
Condition of rejected article: turned inside out. 



CASE B 
[0011] 

Machine: two-cylinder type. 

Carried out steps: a) to i). 

Stitches removal: from the upper cylinder. 

Hooking-up side: internal. 

Condition of rejected article: right-side out. 

CASEC 

[0012] 

Machine: one-cylinder type. 
Carried out steps: a) to i). 

Stitches removal: from the only one cylinder 
present. 

Hooking-up side: external. 

Condition of rejected article: turned inside out. 

CASE D 

[0013] 

Machine: two-cylinder type. 

Carried out steps: a) to h). 

Stitches removal: from the lower cylinder. 

Hooking-up side: external. 

Condition of rejected article: right side out. 

CASE E 
[0014] 



35 

Machine: two-cylinder type. 
Carried out steps: a) to h). 
Stitches removal: from the upper cylinder. 
Hooking-up side: internal. 
40 Condition of rejected article: turned inside out. 

CASE F 

[0015] 

45 

Machine: one-cylinder type. 
Carried out steps: a) to h). 

Stitches removal: from the only one cylinder 
present. 

50 Hooking-up side: external. 

Condition of rejected article: right side out. 

CASE G 
55 [0016] 



Machine: two-cylinder type. 
Carried out steps: aa) to 11 ). 



Stitches removal: from the lower cylinder. 

Hooking-up side: internal. 

Condition of rejected article: right side out. 



EP 0 942 086 A2 

CASE N 
[0022] 



CASE H 



[0017] 



Machine: two-cylinder type. 

Carried out steps: aa) to 11). 

Stitches removal: from the lower cylinder. 

Hooking-up side: internal. 

Condition of rejected article: right side out. 



CASE H 



[0018] 



Machine: two-cylinder type. 

Carried out steps: aa) to II). 

Stitches removal: from the upper cylinder. 

Hooking-up side: external. 

Conditbn of rejected article: turned inside out. 



CASE I 



[0019] 



Machine: one-cylinder type. 
Carried out steps: aa) to II). 

Stitches removal: from the only one cylinder 
present. 

Hooking-up side: external. 

Condition of rejected article: turned inside out. 



CASE L 



[0020] 



Machine: two-cylinder type. 

Carried out steps: aa) to ii). 

Stitches removal: from the lower cylinder. 

Hooking-up side: internal. 

Condition of rejected article: turned inside out. 



CASE M 



[0021] 



Machine: two-cylinder type. 

Carried out steps: aa) to ii). 

Stitches removal: from the upper cylinder. 

Hooking-up side: external. 

Condition of rejected article: right side out. 



5 Machine: one-cylinder type. 

Carried out steps: aa) to ii). 
Stitches removal: from the only one cylinder 
present. 

Hooking-up side: internal. 
io Condition of rejected article: turned inside out. 

[0023] The method according to the invention may be 
prefereably carried out with reference to those cases 
which correspond to the ejection of the finished article 

15 in right side out condition and internal hooking-up. It is 
pointed out, however, that in case of external hooking- 
up, the finished product is of highest quality too. 
[0024] Described below with reference to the Figs. 
1-15 of the attached drawings is a first example of em- 

20 bodiment of the invention., corresponding to the case B 
above indicated, that is, relevant to the manufacturing 
of a stocking knitted in the traditional way by means of 
a two-cylinder machine, starting from the hem or edge 
and finishing with the portion corresponding to the toe 

25 to be hooked-up on the internal side. It must be first 
pointed out that usually, in this type of machines, the 
stocking (C) is aspirated, during the knitting thereof, in- 
side the upper cylinder (1 ) with the aid of a suction tube 
(3) coaxial to the machine's cylinders (1 ; 2), and that the 

30 knitting members such as needles, sliders and sinkers, 
are driven into motion by cam means or equivalent ac- 
tuators acting on corresponding control surfaces or por- 
tions thereof. 

Upon completion of knitting, the stocking (C) ( represent - 

35 ed only in some of the figures of the accompanying 
drawings for the sake of clarity) results engaged to the 
needles (4) supported by the lower cylinder (2), said 
needles having thereon the stitches of the last rank (Fig. 
1). Accordingly, provision is made for lifting the stitch- 

40 forming needles (4) firstly by means of the correspond- 
ing sinkers (40) disposed in closing condition to allow 
same stitches to take up the so-called "unloaded" posi- 
tion, that is, the position below the free end of the latch 
of said needles, and then by means of the sinkers (40) 

45 disposed in opening condition, until the heads of the 
needles (4) - lifted further up - will result hooked by slid- 
ers (5) of the upper cylinder (1 ) (Fig. 2). Under this con- 
dition, the needles (4) and the article engaged with the 
latter through the stitches of the last knitted rank, will 

so result engaged to the upper cylinder (1 ) by the relevant 
sliders (5) and disengaged from the sliders (6) of the 
lower cylinder (2), which sliders, after the transfer of the 
needles (4) from the lower cylinder (2) to the upper cyl- 
inder (1 ), are lowered dwon to a level allowing them not 

55 to interfere with the operations to be performed after- 
wards. Later on the upper and lower cylinders (1 , 2) are 
driven apart from each other (Fig. 3). It is understood 
that of said cylinders (1, 2), at least one is associated to 
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means, not shown in the drawings, which drive it into 
motion in axial direction. Therefater, provision is made 
for bringing a movable unit (7) close to the lower base 
of the upper cylinder (1 ), said unit having mounted ther- 
eon means intended to remove the stitches of the last 
rank of needles (4), which stitches are still fitted thereon 
(Fig. 4). Afterwards, said stitch-removal means are 
moved close to the heads of needles (4) (Fig. 5) and the 
stitches of the last rank of needles (4) are transferred to 
means for the withdrawal of the movable unit (7) by the 
combined motion of the latter and of needles (4) which 
support the stitches (Fig. 6). For this operation, the 
stitches plane, defined by the sinkers of upper cylinder 
(1), acts as a contrasting means which, in practice, is 
intended for pushing the stitches of the respective nee- 
dles (4) towards the means for the removal of unit (7). 
It is understood that it is also possible to move the upper 
cylinder (1) and relevant sinkers therealong by keeping 
the needles (4) and said removal means stationary, in 
order to obtain the same effect. The stitches-removal 
means are moved away from the upper cylinder (1), in 
an axial direction of the cylinder, together with the article 
whose last rank of stitches is now fully disengaged from 

* said needles (4) (Fig. 7). During this operation, the suc- 
tion tube (3) may be made to cooperate by driving it suit- 
ably towards the movable unit (7) so as to dispose it with 

" its mouth (30) in a position allowing it to push the article 
fabric portion hooked by the removal means and prevent 
it from being spontaneously disengaged from said 
means until a next disengagement step, to be described 
later on, is performed. Afterwards, a second movable 
unit (8) is disposed in the area between the first movable 
unit (7) and the lower base of the upper cylider (1), on 
said second movable unit (8) means being mounted in- 
tended to operate the overturning of the stitches of the 
first semi rank (as described later on) and means intend- 
ed to to support the stitches to be subjected to a next 
hooking-up step. At this point, the said means mounted 
on said movable units (7) and (8) are moved close to 
each other, and the suction tube (3) is moved back to 
its starting position inside the upper cylinder (1 ) (Fig. 8). 
In a step immediately following this, both first and sec- 
ond movable units (7, 8), and the article (C) therealong, 
are transferred outside the machine's textile head, that 
is, moved on as far as to reach a separate hooking-up 
station (R) (Fig. 9) wherein the stitches removed from 
the needles (4) are transferred onto the members of the 
second unit (8) and in such a a way that the stitches of 
the first semirank result disposed on said means intend- 
ed to operate the overturning thereof, and those of the 
second rank result finally positioned on the support 
means for the hooking-up. The transfer of stitches from 
the first to the second unit may take place also before 
the article reaching the hooking-up station (R). There- 
after, the suction tube (9) provided in the hooking-up sta- 
tion (R) is so driven as to penetrate the article whose 
toe is kept open by the members of the second movable 
unit (8) (Fig. 10), and the first movable unit (7) is driven 



0 

away. Afterwards, the stitches of the first semirank are 
overturned through 180° abou the axis (m-m) (Fig. 11), 
so that each stitch of the first semirank will result, at the 
end of this step, coaxially positioned with respect to a 

5 corresponding stitch of the second semirank. Thereaf- 
ter, the stitches of the first semirank are transferred onto 
the members of unit (8) which already supports the 
stitches of the second semirank (Fig. 12) so that, to each 
stitch of the first semirank will correspond one stitch of 

10 the second semirank; accordingly, the members for 
overturning the stitches of the first semirank are brought 
back to the starting position (Fig. 1 3) where the hooking- 
up of the stitches of first and second semirank is carried 
out by a hooking-up machine (90) : said stitches being 

15 in coaxial and juxtaposition relationship and fitted on the 
support members for the hooking-up (Fig. 14). Then, the 
article can be released (Fig. 1 5). By aspirating the article 
within the tube (9) of the hooking-up station (R), there 
is obtained the eversion of the same article and its ejec- 

20 tion in right-side out condition. In this way there is oper- 
ated the union of the edges of stocking (C) correspond- 
ing to the stitches of said first and second semiranks 
which the last knitted rank can be considered subdivided 
into. 

25 in the figures of the attached drawings, the seam or 
hooking-up line of said fabric edges is indicated by (LR). 
[0025] A further examplary embodiment of the 
present invention relates to case D to be described with 
reference to Figs. 16-29 of the drawings. 

30 This example refers to the manufacturing of a stocking 
with the toe hooked-up on the external side and knitted 
on a two-cylinder circular knitting machine. Accordingly, 
the conditions stated in the previous example hold true 
also in this case. It is however possible to retain the 

35 stocking in the upper cylinder (1), as usually done, and 
then introduce it into the lower cylinder (2) upon com- 
pletion of knitting. This can be obtained by means of the 
suction system commonly provided in the upper cylinder 

40 Once the knitting has been completed, the stitches of 
the last rank result engaged to the needles (4) supported 
by the lower cylinder (2) (Fig. 16) and the cylinders (1 , 
2) are suitably spaced apart to allow the execution of 
the next steps; thereafter, said needles (4) are lifted up 

45 (Fig. 17), with the sinkers (40) disposed in closed con- 
dition, until each stich results in the so-called unloaded 
position, that is, below the latch of the corresponding 
needle (4) (the lifting of the needles (4) being possibly 
operated also before spacing apart the cylinders of the 

50 knitting machine). Therefore, with the sinkers being 
open, the needles (4) are lifted further up so as to dis- 
pose the stitches of the last rank in a position above the 
upper plane of the sinkers. At this point, provision is 
made for lifting the sinkerbluffs (400), at least in the re- 

55 gjons where the sinkers are open, to prevent the stitches 
from spontaneously disposing themselves again below 
the upper plane of the sinkers. It will be worth remem- 
bering that the sinkerbluffs are members, known to 
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those skilled in the art, associated to the sinkers and 
intended to cover the recess under the beak thereof 
thereby preventing the stitches from becoming entan- 
gled thereto. This operation is necessary inasmuch as 
the two-cylinder circular machines this example refers 
to do not provide for the closing nor the simultaneous 
opening of all the sinkers, the movement of the sinker- 
bluffs (400) being controlled by a suitable external cam 
(410). Afterwards, a first movable unit (7) is located in 
the work region of needles (4), said unit having mounted 
thereon the means intended to remove the stitches of 
the last rank present on said needles (Fig. 18). Then, 
said sitches-removal means are movedx close to the 
heads of the needles (4) (Fig. 19). Subsequent to this, 
the stitches-removal means are lowered, along with the 
needles (4), so that each stitch is transferred onto the 
corresponding removal member - owing to the fact that 
the support plane provided by the sinkers forces the 
stitches to dwell thereon while they are penetrated by 
the removal members and abandoned by the needles 
(Fig. 20). As an alternative, the lower cylinder (2) may 
be driven, along with the respective sinkers (40), with 
respect to the unit (7), thereby achieving the same ef- 
fect. Afterwards, the unit (7), together with the removal 
means on which the stitches of the last knitted rank are 
now loaded, is moved away from the machine's lower 
cylinder (2) (Fig. 21 ). During this step, use may be made 
of the tube (3) to prevent any accidental disengagement 
of the stitches from said removal means. To this end, 
the tube (3) may be suitably raised along with unit (7) 
so as to dispose it with its mouth (30) pushing the article 
fabric portion hooked to the removal means. Following 
this, to said first movable unit (7) there is associated a 
second unit (8) on which means are mounted intended 
to overturn the stitches of the first semirank, as weel as 
means supporting he stitches in a successive hooking- 
up step (Fig. 22), and the suction tube (3) is lowered 
until its mouth (30) results below the whole of the two 
movable units (7, 8) to allow positioningthem, along with 
the thus engaged stocking (C), in a separate hooking- 
up station (R) (Fig. 23) wherein the transfer of the stitch- 
es from the members of firts unit (7) to those of second 
unit (8) takes place. This latter operation may also be 
performed in advance, that is, upon said units (7, 8) 
coming in correspondence of the knitting machine, or 
during the motion thereof. The suction tube (9) of the 
hooking-up station (R) may advantageously aspirate the 
fabric of the article (C) for a best control of the next step 
and for conveying the ejection of same article after the 
hooking-up. Then, the first movable unit (7) is moved 
away (Fig. 24) and the stitches of the first semirank are 
overturned through 180° about that axis which virtually 
subdivides the last rank into a first and second semir- 
anks (Fig. 25). At the end of this step, each stitch of the 
first semirank results coaxial to the corresponding stitch 
of the second semirank. Afterwards, the stitches of the 
first semirank are pushed onto hook-up support means, 
which already accomodate the stitches of the second 



semirank (Fig. 26), and the said overturning means are 
moved back to their starting position (Fig. 27). Then the 
hooking-up of said first and second semiranks is carried 
out. (Fig. 28). Afterwards, the now finished article is un- 
s loaded from the means having carried out the hooking- 
up on the external side. To this end, provision is made 
for driving the suction tube (9) upwards above the stitch- 
support means for the hooking-up (Fig. 29). By aspirat- 
ing the stocking inside the tube (9) there is obtained its 
10 ejection in right side out condition. 

What has been described above with reference to Figs. 
16-29 is directly applicable also for the treatment of a 
stocking manufactured by means of a one-cylinder ma- 
chine under the conditions of Case F. 
15 [0026] A further example will be described herebelow 
with reference to Figs. 30-45, relative to the Case I of a 
stocking produced by means of a one-cylinder machine 
and whose final toe's hooking-up is operated on the in- 
ternal side. The knitting of the stocking starts from the 

20 edge or hem and terminates on the side of the toe that 
remains open, with the stitches of the last rank being 
fitted on the needles (4) that have formed them. Upon 
completion of the knitting, the stocking is engaged to the 
needles (4) on which the stitches of the last knitted rank 

25 are present (Fig. 30). The plate group (10) with respec- 
tive crooks (100), is moved away from the cylinder (11 ) 
to allow the regular execution of the next steps (Fig. 31 ). 
Thereafter, the needles (4) of cylinder (11) are lifted up, 
with the sinkers being closed, until the stitches result in 

30 the unloaded position. Then the needles (4) are lifted 
further up, with the sinkers (40) being open, so that all 
the stitches of the last knitted rank will result in a position 
above the sinkers. At this point, all the sinkers (40) are 
caused to close up. A first movable unit (7) is moved 

35 close to the work region of needles (4), on said movable 
unit means being mounted for the removal of the stitch- 
es of the last rank from the respective formation needles 
(4) (Fig. 32) and, following this, said removal means are 
moved close to the heads of the needles (4) of cylinder 
(11). At this point, the neddles (4) of cylinder (11) are 
driven into motion and the said removal means are 
made to move with respect to cylinder (11 ) and sinkers 
(40) so as to transfer the stitches from the needles (4) . 
to the removal means (Fig. 33). Afterwards, the removal 

^5 means, with the stitches of the last knitted rank thus 
loaded thereon, are moved away from cylinder (11) (Fig. 
34) and, to prevent he stitches from being accidentally 
disengaged from the removal means, it is possible to 
correspondingly drive the suction tube (3) of knitting sta- 

50 tion (T) into motion likewise the Cases B and D above 
described. Then, to said first movable unit (7) there is 
associated a second unit (8), on which means are 
mounted able to receive and retain the stitches of the 
first semirank as weel as means for retaining the stitches 

55 of the second semi rank on the respective removal 
means of the first unit (7) (Fig. 35). Provision is then 
made for transferring said two movable units (7, 8), 
along with the article (C), to a separate hooking-up sta- 
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tion (R) (Fig. 23) wherein the article is aspirated inside 
the tube (9) provided in this station (Fig. 36). At this 
point, the stitches of the first semirank are transferred 
onto said receiving and retaining means of the second 
unit (8) (Fig. 37), so as to keep them upon the same s 
plane of the stitches of the second semirank to avoid an 
excessive stretching of the fabric. This operation may 
however be carried out also before the two units (7, 8) 
coming in correspondence of the hooking-up station (R). 
Afterwards : said means for the removal of the stitches 10 
of the first semirank are moved away (Fig. 38) and their 
place is taken by means supporting the stitches to be 
hooked-up (Fig. 39) and provided on a4hird movable 
unit (14). After that, the suction tube (9) is driven into 
motion to be disposed above said movable units and be is 
inserted inside the article (C) in the course of formation 
(Fig. 40). This implies the article being turned inside out 
and outside the tube (9). Thus, the stitches of the first 
semirank are transferred onto hook-up supporting 
means of the third movable unit, said stitch-supporting 20 
means for a subsequent hooking-up step being also pro- 
vided for overturning the stitches of the first semirank. 
A detail description of a feasible embodiment of these 
means is given later on. The next step is for 180° -over- 
turning the first semi rank of stitches about the axis 2S 
which virtually subdivides the stitches of the last knitted 
rank into stitches of first and respectively second rank, 
after the means associated to the second movable unit 
(8) are moved away (Fig. 41). Upon completion of this 
step, each stitch of the first semirank will result coaxial 30 
to a corresponding stitch of the second semirank. After- 
wards, the stitches of the second semirank are trans- 
ferred onto hook-up supporting means of the third mov- 
able unit (14) very close to those of the first semirank 
(Fig. 42). Then, the means for the removal of the stitches 35 
of the second semirank are moved away to join those 
provided for the removal of the stitches of the first sem- 
irank (Fig. 42) and the hooking-up of the stitches fitted 
on the hook-up support means is carried out (Fig. 43). 
The means which have operated the overturning of the 40 
stitches of the first semirank are now brought back to 
the respective initial position (Fig. 44) and the finished 
product is released, with the aid of suction tube (9), from 
the means used for the hooking-up - said tube being 
suitably driven to have its mouth (30) in a position below 45 
the hooking-up means (Fig. 45). By activating the suc- 
tion inside the tube (9), there is once more obtained the 
eversion of the article and thus the ejection thereof in 
right side out condition. 

It should be noted that, for each one of the examples so 
above illustrated, the hooking-up may be carried out ac- 
cording to procedures known to those skilled in the art 
and, accordingly, not to be described in grater detail. 
[0027] It wiil be clear from the above description, that 
the operational method according to the invention, com- 
prises essentially the following steps: 

preliminarily -knitting the article in a knitting station 



CO; 

removing the stitches of the last knitted rank by 
stitch-removing means mounted on a first movable 
unit between said station (T) and a hooking-up sta- 
tion (R); 

transferring the stitches of at least one semirank on- 
to means, other than those which operate the above 
said removal, which support the stitches of said at 
least one semirank in the successive overturning 
step; 

overturning through 1 80° the first semirank of stitch- 
es about an axis which virtually subdivides the last 
knitted rank into said first and second semiranks, 
so as to dispose the thus overturned stitches in cor- 
respondence of the stitches of the other semirank; 
hooking-up the thus disposed stitches of first and 
second semiranks. 

Described herebelow are feasible embodiments of the 
means mounted on said movable units and usable for 
carrying out the method described with reference to 
Figs. 1 to 29. 

The members for removing the stitches of the last knit- 
ted rank from the needles (4) of a circular machine, ei- 
ther of one- or two-cylinder type, are made up of ele- 
ments (70) having a stem (700) with straight axis asso- 
ciated to the unit (7) through a support comprising two 
concentric circular crowns (74, 75) connected to the arm 
(76) of the movable unit (7), and between the facing edg- 
es of which the stems (700) of said elements (70) are 
housed angularly equidistant and with a pitch substan- 
tially equal to the centre distance of the stitches to be 
removed: the free end of the strtch-removing elements 
(70) exhibiting a seat (72) for the head of a correspond- 
ing needle (4) during the stitch -removing step. The arm 
(76) of said unit (7) exhibits a hole (760) in correspond- 
ence of the end opposite to that which accomodates the 
removal members (70) to allow for the housing thereof 
onto a support column (99) which, in turn, is received 
into a sleeve (830): the said sleeve (830) being mounted 
on a base (990) and the column (99) being kept in ver- 
tical position by a collar bracket (900) provided on the 
opposite side of the base (900). The members intended 
to support the stitches during the hooking-up step con- 
sist of a plurality of hook-up spikes (80) fixed - angularly 
equidistant and with pitch corresponding to the one of 
the stitch-removing elements (70) - to a corresponding 
semicircular support (81) comprising two coaxial and 
overlapping semicrowns (810, 811) between the facing 
surfaces of which the stems (800) and spikes (80) are 
housed at the end of an arm (82) provided with a hole 
(83) to allow the housing thereof on the above said 
sleeve (830). Alternatively, the above hooking-up spikes 
may be associated to said third movable unit (14). For 
the sake of clarity, the spikes of the third movable unit 
(1 4) are indicated with (180) instead of (80) as are those 
of the second movable unit (9). 

The members intended for overturning the stitches of 
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the first semirank over those of the second semi rank 
after being received from the elements (70) of the first 
movable rank (7). are made up of bodies (84) with 
straight stems (840) mounted on a corresponding sem- 
icircular support (85) comprising two coaxial semicro- 
wns (851 , 852) between the facing surfaces of which the 
stems (840) of bodies (84) are so housed as to result 
angularly equidistant and with a pitch corresponding to 
that of the elements (70) solid to the first movable unit 

(7) : the head portion (841 ) of each of said bodies (84) 
being suitably shaped to be able to fit into the end seat 
(72) of a corresponding stitch (70)-removing element 
and allow the free end of the respective spikes (80) to 
fit thereinto in order to receive the stitches present ther- 
eon, the support (85) of said bodies (84) being coaxial 
and complementary to that of said spikes (80). 

The support (85) of said bodies (84) is provided with a 
radial appendix (850) connected by a hing (821) to an 
external side appendix (820) of the arm (82), the hing 
axis being orthogonal to the arm so that the two supports 
(81 , 85) associated to this arm will take up the form of 
two semicircular jaws of a gripper with the possibility of 
closing up around the tube (3) and/or around the article 

. (C) at station (T) in order to take up, in said closed con- 
dition, the configuration of a circular crown correspond- 
ing to the support (74, 75) of the removal members (70). 

. To rotate the support (85) about the said axis (m-m), the 
radial appendix (850) of support 8(5) is associated to a 
rotary actuator (822) whose axis lies on the extension 
of the diametral axis (n-n) of support (85). In the condi- 
tion shown in Fig. 49, said axes (m-m) and (n-n) overlap. 
For transferring the stitches from the removal members 
(70) to the transfer members (84) provision is made for 
means pushing the stitches from unit (7) of removal 
members (70) towards the unit of transfer members 
(84), with a tubular body (77), formed in one piece as 
illustrated in Figs. 1-15 and 1 8-29 or in a plurality of sep- 
arate elements (770) as illustrated in Figs. 38-45, being 
carried by the first unit (7): the said tubular body (77) 
exhibiting an annular edge (770) oriented towards the 
removal members (70) and so dimensioned as to push 
from behind the stitches present therein as a result of 
either its movement towards the second movable unit 

(8) (as indicated by the arrow "Q" of Fig. 9 and Fig. 23) 
or of the movement of unit (8) towards the same body 
(77) (as indicated by the arrow "QQ" of Fig. 37). 
Similarly, to transfer the stitches from the transfer mem- 
bers (84) to the spikes (80) of unit (8), use can be made 
of a semicircular element (81 5) able to be positioned be- 
tween the two semicrowns (81 , 85) of this unit (as illus- 
trated in Figs. 12 and 26): the edge of said semicircular 
element (815) having the function of pushing from be- 
hind the stitches of transfer members (84) to allow same 
stitches to move onto the spikes (80). 

The said arms (76) and (82) are suitably associated to 
corresponding motor-driven members provided with 
electrical or pneumatic control, not represented in the 
figures of the attached drawings. 



As far as the means for implementing the method so far 
described with reference to Figs. 30-45 are concerned, 
the unit (7) on which the members (70) for the removal 
of stitches from the article (C)-knitting needles (4) are 
5 mounted, comprises two semicircular supports carried 
by a corresponding driving arm (62) between said sta- 
tions (T) and (R): the arm (62) being in two elements 
(60, 600) connected by a vertical pin (66) to allow the 
vertical separation of said supports under control of an 
10 actuator not represented in the drawings. The two ele- 
ments (60, 600) of arm (62) are both provided with a 
hole for their hinge-connection to a supporting column 
(500) . Each one of said supports is made up of two sem- 
icircular concentric crowns (64, 65) between the facing 
is edges of which the stems of members (70) for the re- 
moval of stitches from the knitting needles are housed. 
The transfer members (84) are mounted on a corre- 
sponding support comprising two concentric semicro- 
wns (33, 34) between the facing edges of which the 
20 stems of same transfer members (84) are housed, said 
support being supported at the end of an arm (35) 
formed by two elements (36, 360) connected by a ver- 
tical pin (37) which guides the relative vertical displace- 
ment thereof under control of an actuator not shown in 
the drawing: fixed to the element (360) of arm (35) is the 
support of transfer members (84), and fixed to the other 
element (36) is the support of a body (38) having sem- 
icircular development and intended to retain the stitches 
of the second semirank on the members (70) of unit (7), 
while the tranfer members (84) receive the stitches of 
the first semirank and the changeover of stitches be- 
tween the transfer members (84) and the spikes takes 
place, as illustrated in Figs. 35-40. 
The support (50) of spikes (180), on which the stitches 
are fitted during the hooking-up step, is semicircular and 
fixed to a corresponding rotary actuator (53) which, in 
turn, is mounted on a driving arm (51) provided with a 
hole allowing it to be hinged to said column (500). 
[0028] It will be appreciated that the method accord- 
ing to the invention may be carried out according to dif- 
ferent modes, depending on the type of machine used 
for knitting the article and on the textile degree to be 
reached. 



Claims 

1. Operational method for seaming the edges of a tu- 
bular knitted article (C) comprising the preliminary 
steps of knitting the article in a knitting station (T), 
removing the stitches of the last knitted rank with 
stitches-removing means mounted on a first unit 
movable between said station (T) and a hook-up 
station (R), overturning through 180° the first sem- 
irank of stitches about an axis which virtually sub- 
divides the last knitted rank into said first and sec- 
ond semiranks so as to dispose the thus overturned 
stitches in correspondence of the stitches of the oth- 
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er semirank, hooking-up the thus disposed stitches 
of the first and second semiranks. characterized in 
that it comprises, following the step for the removal 
of the stitches of the last knitted rank, the transfer 
of the stitches of at least one semirank onto means s 
other than those which operate the above said re- 
moval, said transfer means supporting the stitches 
of said at least one semirank during said overturn- 
ing step. 

* 10 

2. Method according to claim 1 , characterized in that, 
during the hooking-up of stitches of first and second 
semiranks, the stitiches are supported by means for 
the overturning of the first semirank of stitches. 

15 

3. Method according to claim 1, characterized in that 
said transfer step is for the stitches of first and sec- 
ond semiranks. 

4. Method according to claim 1, characterized in that 20 
said transfer step is for the stitches of only one sem- 
irank. 

5. Method according to claims 1 and 4, characterized 

in that said overturning step is carried out after the 2s 
transfer of the stiches of first semirank onto corre- 
sponding members of temporary support and then 
onto overturning step. support members. 

6. Method according to claims 1 and 4, characterized . 30. 
in that said overturning step is carried out after the 
transfer of the stiches of first semirank onto corre- 
sponding members of temporary support of a sec- 
ond movable unit between said stations (T; R) and 
then onto overturning step support members. 3S 

7. Method according to claim 1, characterized in that 
said article (C) is knitted with a two-cylinder circular 
machine. 

40 

8. Method according to claim 1, characterized in that 
said article (C) is knitted with a one-cylinder circular 
machine. 

9. Method according to claim 1, characterized in that 
it implies the turning inside out of the article (C) in 
said hooking-up station (R) and in said knitting sta- 
tion (T). 

10. Apparatus for seaming the edges of a tubular knit so 
article (C), comprising a circular machine for the 
preliminary knitting of the article in a knitting station 

(T), menas for the removal of the stitches of the last 
knitted rank, said means being mounted on a first 
movable unit between said station (T) and a hook- ss 
ing-up station (R), means for overturning through 
180° the first semirank of stitches about an axis (m- 
m) which virtually subdivides the last knitted rank 



into said first and second semiranks, means for sup- 
porting the stitches of the first and second semir- 
anks thus disposed for the hooking-up thereof, 
characterized in that it comprises means for reveiv- 
ing or transferring the stitches of at least one sem- 
irank, said transfer means being those providing for 
the above said overturning and being separate from 
said stitch-removing means and mounted on a cor- 
responding support. 

11. Apparatus according to claim 10, characterized in 
that said means for receiving or transferring at least 
one semirank of stitches, are mounted on a mova- 
ble unit between said knitting (T) and hooking-up 
(R) station. 

12. Apparatus according to claim 10, characterized in 
that said means for removing the stitches of the last 
knitted rank comprise a plurality of elements (70) 
with a stem (700) associated to a corresponding 
unit (7) through a support comprising two concentric 
circular crowns (74, 75) connected to the arm (76) 
of the movable unit (7), and between the facing edg- 
es of which the stems (700) of said elements (70) 
are housed angularly equidistant and with a pitch 
substantially equal to the centre distance of the 
stitches to be removed:, the free end of the stitch- 
removing ; elements (70) exhibiting' a . seat. (72) for 
the head of a corresponding needle (4) during 'the- 
stitch-removing step; the arm (76) of said unit (7) 
exhibiting; in correspondence of the- end opposite 
to that for the housing of the removal members (70), 
a hole (760) to allow it to fit on a supporting column 
(99) which is in turn fitted into a sleeve (830) mount- 
ed on a base (990). 

13. Apparatus according to claim 10, characterized in 
that the means supporting the stitches during the 
hooking-up step comprise a plurality of hook-up 
spikes (80) fixed to a corresponding unit (8) by a 
semicircular support (81), with two coaxial and 
overlapping semicrows (810, 811 ) between the fac- 
ing surfaces of which the stems (800) of the spikes 
(80) are housed angularly equidistant at the end of 
an arm (82) provided with a hole (83) to allow the 
fitting thereof into a sleeve (830) mounted on a base 
(990). 

14. Apparatus according to claim 10, characterized in 
that the means for supporting the stitches to be 
overturned coprise a plurality of bodies (84) with 
corresponding stems (840) mounted on a semicir- 
cular support (85) with two coaxial semicrows (851 , 
852), between the facing surfaces of which the 
stems (840) of bodies (84) are fitted angolarly equi- 
distant: said bodies (84) being associable to stich- 
removal means and to means for supporting stitch- 
es to be overturned. 
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15. Apparatus according to claims 10 and 14, charac- 
terized in that the support (85) of said bodies (84) 
is provided with a radial appendix (850) connected 
by a hinge (821 ) to an external side appendix (820) 

of said arm (82), the axis of the hinge being orthog- s 
onal to said arm. 

16. Apparatus according to claims 10 and 15, charac- 
terized in that the radial appendix (850) of support 
(85) is associated" tora rotary actuator (822) whose 10 
axis lies on the extension of the diametral axis (n- 

n) of support (85), sai axis (n-n) corresponding, fol- 
lowing the rotation of said actuator, tathe axis (m- 
m) of stitches overturning. 

75 

17. Apparatus according to claim 10, characterized in 
that said first movable unit (7), on which the means 
(70) for removing the stitches from the article (C)- , 
knitting needles are mounted, comprises two sem- 
icircular supports carried by a corresponding driving 20 
arm (62) between said stations (T) and (R): the arm 
(62) being in two elements (60, 600) connected by 

a vertical pin (66) to allow the vertical separation of 
said supports under control of an actuator acting lin- 
early, the two elements (60, 600) of arm (62) being 2s 
provided with a hole (63) for their hinge-connection 
to a supporting column (500), and each of said sup- 
ports being made up of two semicircular concentric 
crowns (64, 65) between the facing edges of which 
the stems of members (70) for the removal of stitch- 30 . 
es from the knitting needles are housed. 

18. Apparatus according to claim 10, characterized in 
that said stich-transferring means comprise a plu- 
rality of bodies (84) mounted on a corresponding 35 
support with two semicircular concentric semicrows 
(33, 34), between the facing edges of which the 
stems of the transfer means (84) are housed, and 
carried at the end of an arm (35) in thwo elements 
(36, 360) connected by a vertical pin (37) which *o 
guides the relative vertical displacement thereof un- 
der control of an actuator acting linearly: fixed to the 
element (360) of arm (35) is the support of transfer 
members (84), and fixed to the other element (36) 

is the support of a body (38) having semicircular de- 45 
velopment. 

19. Apparatus according to claim 10, characterized in 
that the stitch-supporting means for the hooking-up 
comprise a plurality of hook-up spikes mounted os so 
a corresponding semicircular support which is fixed 

to a corresponding rotary actuator (53) which is in 
turn mounted on a driving arm (51 ) provided with a 
hole (52) for its hing-connection to a column (500). 
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FIG. 2 
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FIG. 3 



FIG. 4 
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FIG. 5 



FIG. 6 
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FIG. 7 



FIG. 8 
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FIG. 19 
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FIG. 20 



FIG. 21 



01 




23 




25 



EP 0 942 086 A2 





27 



• 



EP 0 942 086 A2 




EP 0 942 086 A2 




EP 0 942 086 A2 




FIG. 41 
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